INTRODUCTION
In Japan, however, epidemiologic studies in these areas are sparse. One of the reasons may be due to the fact that there have been few conventional questionnaires applicable to such epidemiologic surveys. Recently, however, the validity and reliability of the Zung self-rating depression scale9) have been tested by Kawakami and Koizumi10) . Several investigations of subjective health status have been performed according to the Cornell Medical Index (CMI), while a few others used the Todai Health Index (THI). Although both the CMI and the THI have been recognized as useful questionnaires for such surveys11), they consist of too many items, 195 and 130, respectively. Therefore, research based on these questionnaires is attended with some difficulties.
As self-rating questionnaires, the General Health Questionnaire12,13) (GHQ) and the Center for Epidemiologic Studies Depression Scale14) (CES-D) have been widely applied to such researches in the United States and in European countries. Each of the questionnaires is so brief that it takes only a short time to be completed; thus, they have been easily applicable to many types of surveys. In Japan, neither the validity nor the reliability of either questionnaire has been recognized in samples of adult workers, though Nakagawa and Daibo15) reported that the sensitivity, specificity and overall misclassification rate of the GHQ were 94.2%, 76.4% and 13.7%, respectively, in a comparison between neurotic patients and normal controls.
In the present study the authors examine the relationships between these questionnaires and the THI as a test battery. This paper presents basic data about the nature and the criterion-related validities and reliabilities of the Japanese versions of the GHQ and the CES-D in epidemiologic surveys.
MATERIALS AND METHODS

Subjects and Research
The subjects were 2,190 workers in public institutions in Hokkaido, aged 19-63 years. The subjects were asked to complete three self-rating questionnaires, the THI, the GHQ and the CES-D. The research was carried out in September, 1986. Seventeen hundred and forty-three subjects who completed the questionnaires (males: n=1,626; females: n=114; unknown: n=3) were analysed.
As a whole, the subjects had a relatively high educational level (all subjects' years of education were greater than 12) and were stable income-earners and all full-time employees. Fewer of the subjects had a marital status of separated. Generally, they could be regarded as a representative sample of the Japanese working population, except for the predominance of males (93.3%).
Measurements
The THI was developed as a general health questionnaire with the purpose of supplementing the CMI, which is widely used in Japan16). It has 130 items, each of which has three possible responses (and scores), "no (1)", "vague or sometimes (2)", "yes or frequently (3)". It has 12 scales constructed on the basis of the results of factor analysis of 191 items. Each subject is evaluated according to the scale scores by summing up the response values and three discriminant function (DF) values to estimate the tendencies toward psychosomatic disease, neurosis and schizophrenia.
The GHQ was principally designed as a test for the screening of non-psychotic psychiatric illness12) . This questionnaire has been applied not only to in-patients and out-patients of clinics but also to both general medical care facilities and screening of community populations8,17,18). Furthermore, it has also countries22,23). It has five versions, the full 60-item one, 30, 20, 12-item versions, and a 28-item scaled version13,24). The four possible responses, ranging from "better than usual or not at all" to "much worse than usual or much more than usual" are evaluated by the 0-0-1-1 GHQ scoring method. Each subject is evaluated according to the total score by summing up the response values. The standard cut-off points of the GHQs are 11/12, 4/5, 3/4, 2/3, and 4/5, respectively.
The score is considered to reflect one's psychological impairment level. In this study the Japanese version GHQ translated by Nakagawa et al. 25) was used. The CES-D was developed by the National Institute of Mental Health of the United States as a tool intended to identify the group being "at high-risk" of depression in epidemiologic studies14). According to Comstock and Pearson's product-moments correlation coefficients among the scores were calculated to examine the relationships of these questionnaires to each other. Partial correlation coefficients between the THI scales and each GHQ scale and the CES-D were also calculated to examine the relationships among them while controlling the variances of all other scales of the THI.
The discriminant powers of the DF-values of the THI for neurosis and psychosomatic disease are recognized; the correct screening ratios were reported to be 79.8% and 81.7%16,34), respectively. The sensitivity and the specificity were calculated for each scale and applied to the standard cut-off point reported previously in comparison with the discriminants of neurosis and psychosomatic disease of the THI in order to examine their discriminant power as a screening test for these disorders. Comparisons of the GHQs and the CES-D with the DF-value of schizophrenia were not carried out because of the higher probability of incorrect function ratios35).
A principal component analysis with varimax rotation was performed for each pair of the THI scales and each GHQ scale and the CES-D to examine the factor structure.
The criterion for a scale to be regarded as loading significantly on a factor was taken to be 0.400. Table 1 shows the mean and standard deviation of each score in the present study. In comparison with the results of the THI based on 5,426 workers previously reported by Aoki36), every age-group of males classified by each 10 years of age, e.g., aged 20-29 years, had lower scores for nearly all scales of the THI than the results of the same age-groups reported by Aoki36), though the tendencies of the scores among four age-groups were the same as in his report. As a whole, the subjects in this study appear to be healthy35). The percentage of the subjects with a DF-value above 0 for neurosis was 7.6 and that for psychosomatic disease was 6.0 for males. More details are reported else where35). The internal consistency coefficients37) (Cronbach's coefficient alpha) based on the 0-0-1-1 GHQ scoring method (and the 0-1-2-3 Likert scoring method) of the GHQ-60, the GHQ-30, the GHQ- The correlation coefficients between the THI and the GHQs and the CES-D are displayed in Table  2 . All correlation coefficients reached a significance level of p<0.0001. Among the GHQs and the CES-D, Table 1 Mean and standard deviation (S.D.) of the 12 scale scores and the three discriminant function values of the THI, the five versions of the GHQ and the CES-D. Table 2 Correlations between the THI scale scores and the GHQ and the CES-D scores.
RESULTS
the GHQ-60 showed the highest correlation coefficient with almost of the THI scales , except for the 'depressiveness' , 'many physical symptoms', 'aggressiveness', and 'nervousness'. The 'depressiveness' scale displayed the highest correlation with the CES-D. The 'many physical symptoms' , 'aggressiveness' and 'nervousness' showed the highest correlations with the GHQ-28 . The GHQ-28 displayed the second highest correlations with almost all scales, except for the 'depressiveness' , 'irregularity of daily life' and 'lie scale'; they showed sli ghtly higher correlations with the CES-D than the GHQ-28. Among the three DF-values, the value for neurosis had the highest correlation coefficient with the GHQ-60 and the second highest correlation with the GHQ-28 . The value for psychosomatic disease showed the highest correlation with the GHQ-28 and the second highest correlation with the GHQ-60 . The value for schizophrenia showed the highest correlation with the CES-D and the second highest correlation with the GHQ-30.
Partial correlation coefficients between the THI scale and each GHQ scale and the CES-D were calculated while controlling the variances of all other scale scores of the THI . The results were as follows: all of the GHQs and the CES-D showed significant partial correlation coefficients with the 'depressiveness' at p<0 .0001, and the CES-D showed the highest coefficient. The 'many physical symptoms' were significantly correlated to the GHQ-60, the GHQ-30, the GHQ-28 and the GHQ-20 , and showed the highest correlation with the GHQ-28. Partial correlations of all the other pairs did not reach significant levels.
The sensitivities, specificities and correct screening ratios of the GHQs and the CES-D by means of comparison with the discriminatives of the THI are displayed in Table 3 . In comparison with the DF-value of neurosis, the GHQ-28 and GHQ-30 showed the highest sensitivity; 76 .8%, and the CES-D showed the highest specificity and correct screening ratio; 89.3% and 87.6%, respectively. In comparison with the DF-value of psychosomatic disease, the GHQ-28 showed the highest sensitivity; 72.7%, and the CES-D showed the highest specificity and correct screening ratio; 87.9% and 85.8%, respectively.
A principal component solution of all pairs of the 12 scales of the THI with each GHQ scale and the CES-D yielded two factors before the eigenvalue fell below 1.0. Varimax rotations were therefore carried out for the two factors. The varimax rotated factor loadings in a pair of the THI scales and the GHQ-60 are indicated in Table 4 . The THI scales were divided into different factors: the scales for psychological conditions; the 'mental instability', 'depressiveness', 'impulsiveness' and 'nervousness' were allocated to the first factor named "psychological symptoms".
The 'lie scale' and 'aggressiveness' had significant negative loadings for this factor.
The second factor, named "physical symptoms", consisted of the 'respiratory organ complaints' , 'digestive organ complaints', 'mouth and evacuation complaints', 'eye and skin complaints' and 'irregularity of daily life'. The 'many physical symptoms' and the GHQ-60 had Table 3 Sensitivity and specificity of the GHQ and the CES-D #. Table 4 Factor structure of the THI scales and the GHQ-60 #. significant loadings for both factors, although the 'many physical symptoms' had higher loading for the 2nd factor than the 1st one while the reverse was true for the GHQ-60.
The results of all other pairs were almost the same, while the allocations of the 'irregularity of daily life' were alternated and the GHQ-30, the GHQ-20, the GHQ-12 and the CES-D displayed significant loadings only for the "psychological symptoms" factor.
DISCUSSION
The THI consists of about the same number of items for both psychological and physical symptoms, since it was developed as a general health questionnaire with the purpose of supplementing the CMI. Its validity and reliability as a screening tool have been examined in a sample of Japanese workers based on several field surveys and has been recognized to have a relatively good level of validity for the screening of neurosis and psychosomatic disease16,34).
The GHQ and the CES-D were originally developed to detect subjects with a high risk of neurosis and a high level of depressive symptoms, respectively, so the dimensions measured by the GHQs and the CES-D are somewhat different from those of the THI. However, if the Japanese versions of the GHQs and the CES-D preserve the fundamental nature of their original versions, they would be useful for the measurement of moods or symptoms related to neurosis and psychosomatic disease, because the scores of their original scales have been recognized regarded as a clinical entity of neurosis11). In this study, therefore, the authors examined the criterionrelated validities of the GHQs and the CES-D in comparison with the THI.
The coefficient alphas of the five versions of the GHQ and the CES-D were 0.80 or more, so that the internal consistencies (one of the measures of reliability) of the Japanese versions of the GHQs and the CES-D were at a satisfactory level in this study.
All the correlation coefficients of the GHQs and the CES-D with the THI scales were at an extremely high level of significance, p<0.0001.
In particular, their correlations to the 'depressiveness', 'mental instability' and 'many physical symptoms' displayed high values; their ranges were 0.62-0.70, 0.51-0.57 and 0.45-0.63, respectively. All the correlations with the DF-values of the THI also reached a significant level and the highest values were with the DF-values of neurosis; in the range of 0.55-0.61, and with the DF-value of psychosomatic disease; the range being 0.40-0.50. Both the GHQs and the CES-D consist of more psychological symptom items than physical symptom items; therefore, it is natural that they demonstrated more consistency with the tendency toward neurosis than with the tendency toward psychosomatic disease exhibiting somatic symptoms rather than psychological symptoms.
Among the GHQs and the CES-D, the GHQ-60 and the GHQ-28 displayed higher correlations with most of the THI scales and with the DF-values of neurosis and psychosomatic disease than the others, although all of them reached a high level of significance. Only the 'depressiveness' scale had the highest correlation with the CES-D. Thus, the GHQ-60 and the GHQ-28 are considered to reflect the quantity of mental and somatic symptomatology measured by the THI and the tendencies toward neurosis and psychosomatic disease more than the others. The CES-D is considered to reflect the depressive symptomatology measured by the THI more than the others.
For the discriminant powers, the GHQ-28 demonstrated higher sensitivities for the screenings of both neurosis and psychosomatic disease than the others. The CES-D had the highest specificities and correct screening ratios for these diseases. Of the screening tools applied to detect the potential cases in a population, sensitivity is the most important10). Thus, at least in comparison using the THI as the basic criterion, the GHQ-28 is considered to be the most applicable measure in this study.
Since these kinds of instruments are most applicable to the first screening stage of an epidemiologic community survey to detect subjects with higher levels of psychological distress or affective regarded as a matter of great importance.
The present results are considered to show that the Japanese versions of the GHQs and the CES-D can measure these factors symptomatologically.
Thus, these questionnaires are considered to be applicable to epidemiologic surveys intending to measure the psychological impairment level of a sample of Japanese workers. The GHQ-60 and the GHQ-28 would appear to be superior to other versions of the GHQ and the CES-D as screening instruments.
The limitations of the present results are apparent, since both the GHQs and the CES-D are different from the THI in their design and application in the strict sense, and neither was compared with the clinical ratings in this study. Further studies are needed to ascertain the real validity of the Japanese versions of the GHQs and the CES-D by means of comparing their scores with clinical ratings.
Kawakami and Koizumi10) mentioned that practical screening strategies, e.g., the second screening procedure, should be ingeniously devised for the purpose of early detection of clinical psychiatric cases, since more than 80% of the subjects with a Zung self-rating depression scale score of 51 or above were classified as non-psychiatric cases on the basis of their screening for psychiatric disease. Some limitations in the use of these kinds of questionnaires should be noted since they are not intended to be clinical diagnostic tools. The dimensions measured by these instruments are at the level of self-awareness, so the scores may be influenced by transient mood or feeling changes or by the subject's attitude to response, e.g., due to the influence of social desirability or other such factors.
In summary, as concluded by Radloff14), the GHQs and the CES-D are considered to be valuable tools for identifying subjects with a high level of psychological impairment and depressive symptoms, respectively, in epidemiologic population surveys, and for studying the relationships between psychological distress and many other socio-demographic or socio-environmental variables as shown in the study by Lawrence38).
SUMMARY
In this study the criterion-related validities and the reliabilities of the Japanese versions of the GHQ and the CES-D were examined in comparison with the THI in a sample of adult workers. The results obtained were as follows:
1) The full-item version GHQ and the 28-item scaled version GHQ showed a higher correlation with the THI scales and the discriminant function values in neurosis and psychosomatic disease than did the others.
2) The results of partial correlation analysis between the THI scales and the GHQs as well as the CES-D indicated the strongest relationship between the THI and the GHQ or the CES-D scores to be for the 'depressiveness' scale.
3) For the discriminant power, the 28-item scaled version GHQ had the highest sensitivities for both neurosis and psychosomatic disease.
4) The internal consistencies of both the GHQs and CES-D according to Cronbach's coefficient alpha were at good levels.
These results appear to indicate that both questionnaires had some applicability for use in epidemiologic surveys, especially the 60-item and 28-item GHQ. Though the clinical validities of both questionnaires were not ascertained in this study, they are, in such surveys, considered to be valuable tools for identification of groups having high levels of psychological distress.
